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(54) Head up displays for motor vehicles. 

(g) A head up display system (10) for a motor 
vehicle includes a sensor (11), display means 
(20) for forming a video image from the signals 
received from the sensor (11) and a projection 
system (22 t 24, 25, 26) for projecting the video 
image onto the windscreen (12) of the vehicle, 
the projection system (22, 24, 25, 26) including a 
mirror (26) for deflecting the optical path of the 
projected image, said mirrors (26) being located 
directly in front of a driver of the vehicle at a 
level outside the normal field of view of the 
driver through the windscreen (12), the mirror 
(26) being arranged ; in a head up display mode, 
to direct the projected image onto the windsc- 
reen (12) ; and in a non-head up display mode, 
to permit direct viewing of the video image at a 
level outside, the normal field of view of the 
driver through the windscreen (12). 
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The present invention relates to head up displays 
for motor vehicles. 

It has been proposed to provide a head up display 
for a motor vehicle in which an enhanced view of the 
road ahead is projected onto the vehicle windscreen, 5 
so that it is overlaid onto the drivers view of the scene. 
In this manner, potential hazards which may not be 
clearly visible to the driver may be highlighted. 

In order to ensure that the objects within the im- 
age appear to the driver to be the same size as the 10 
objects in the real scene, the field of view of the sen- 
sor is matched to the field of view which the driver has 
of the display. The image is then projected into the rel- 
evant area of the driver's forward line of sight and is 
arranged such that the driver's own view of the ob- 15 
jects is overlaid with the images of the objects gen- 
erated from the sensor, processing and display com- 
binations. 

To produce an overlaid image of this type, a large 
field of view is required. Within the constraints of the 20 
motor vehicle which places limitations on the size of 
the video display device which may be used and the 
optical path length of the projected image, this may be 
achieved by the use of a mirror which will bend the 
optical path. This will also allow the display device to 25 
be positioned behind the dashboard of a vehicle, the 
mirror serving to deflect the projected image onto the 
windscreen. 

The centre line of the projected image and the 
centre line of the driver's forward field of view must 30 
also be coincident As a result, the mirror used to de- 
flect the projected image onto the windscreen must 
be positioned directly in front of the driver at a level 
below the level of the windscreen. That is, in a posi- 
tion conventionally used for the vehicle instrument 35 
display. The positioning of a mirror in this way will con- 
sequently significantly reduce the area available for 
vehicle instrument display. 

According to one aspect of the present invention 
a head up display system for a motor vehicle compris- 40 
es sensor means, means for forming a video image 
from the signals received from the sensor means and 
means for projecting the video image onto the wind- 
screen of the vehicle, characterised in that said 
means for projecting the video image includes a mir- 45 
ror for deflecting the optical path of the projected im- 
age, said mirror being located directly in front of a 
driver of the vehicle at a level outside the normal field 
of view of the driver through the windscreen; the mir- 
ror being adapted, in a head up display mode, to per- so 
mit projection of the image onto the windscreen; and, 
in a non-head up display mode, to permit viewing of 
the projected image at a level outside the normal field 
of view of the driver through the windscreen. 

In accordance with the above described inven- ss 
tion, when in the head up display mode the system will 
project the projected image onto the windscreen. 
However, in a non-head up display mode, the means 



for forming a video image may be used to provide a 
flexible format display which may form part of the con- 
ventional instrument display of the vehicle. This flex- 
ible format display may be used, for example, to dis- 
play operating parameters of the vehicle, navigational 
information and/or views to the rear or sides of the ve- 
hicle for manoeuvring purposes. 

Preferably the mirror reflects the projected image 
onto the windscreen in the head up display mode and 
permits passage of the projected image so that it may 
be viewed directly in the non-head up display mode. 
The mirror is furthermore preferably located at a level 
below that of the windscreen. 

According to one embodiment of the invention, 
the mirror is a narrow band reflector, so that only light 
in a narrow waveband is reflected onto the wind- 
screen. This form of mirror may be used with a light 
source emitting light within the narrow band, when in 
the head up display mode and a second light source 
emitting light outside the narrow band when in the 
non-head up display mode. However, preferably wide 
band tight source is used in both modes, shutter 
means being provided to intercept the reflected light 
when in the non-head up display mode. 

Alternatively, the mirror may be switchable elec- 
tronically, by for example the use of electrochromic 
coatings or solutions; or may be movable mechanical- 
ly between a position in which it is disposed in the 
path of the projected image and reflects the image 
onto the windscreen; and a position in which it is clear 
of the path of the projected image. Such systems may 
be used to project full colour or limited waveband im- 
ages onto the windscreen. 

An embodiment of the invention is now descri- 
bed, by way of example only, with reference to the ac- 
companying drawings in which:- 

Figure 1 is a partial sectional elevation of a motor 

vehicle with head-up display in accordance with 

the present invention; 

Figure 2 is a plan view of an instrument panel of 
a vehicle fitted with a head-up display in accor- 
dance with the present invention; and 
Figure 3 is a sectional elevation of the head-up 
display system used in the vehicle illustrated in 
Figure 1 . 

As illustrated in Figure 1 , the head up display sys- 
tem 10 of the present invention projects an image 
onto the windscreen 12 of the vehicle, which coin- 
cides with the driver's view of the scene ahead of the 
vehicle. The head up display is arranged such that im- 
ages produced by the head up display system are 
overlaid onto the objects viewed directly by the driver. 

As illustrated in greater detail in Figures 2 and 3, 
the head up display system 10 includes a mirror 26 
which reflects a projected image onto the windscreen 
12. The mirror 26 is adapted to permit the passage of 
a projected image when the head up display system 
is not on, to provide a flexible format display which 
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may be viewed in a head down display mode. 

As illustrated in Figures 2 and 3, the head up dis- 
play system 10 comprises a liquid crystal display 20 
which converts signals from a sensor 11 which looks 
for ward I y of the vehicle, into a video image. The sen- 
sor may operate in the infra-red, visible and/or ultra- 
violet wavelengths and the signals therefrom are 
processed to enhance the image. 

The liquid crystal display 20 is illuminated by a 
wide band light source 22 and a lens system 24, 25 
projects the video image produced by the liquid crys- 
tal display 20 onto a narrow waveband mirror 26, 
which is located centrally of the vehicle instrument 
panel 30 as illustrated in Figure 2. The mirror 26 re- 
flects light within the narrow waveband upwardly 
through an exit lens 28 and onto the windscreen 12. 
Light of wavelength outside the narrow waveband of 
mirror 26 is transmitted through the mirror 26 to pro- 
vide a flexible format display which may be viewed on 
the reverse side of the mirror 26. 

In the head up display mode of operation, the vid- 
eo image produced by the liquid crystal display 20 is 
reflected onto the windscreen 1 2 by mirror 26, so that 
it may be viewed by the driver. A display of reduced 
colour range of the image is also transmitted through 
the mirror 26 and may be viewed by the driver in a 
head down display mode. 

When the head up display is switched off, a shut- 
ter 27 is placed over the exit lens 28, so that no image 
is projected onto the windscreen 12. The shutter 27 
also prevents reflections from the optical system of 
the head up display system which would otherwise be 
reflected onto the windscreen. 1 2. The shutter 27 may, 
for example, be a layer or solution of electrochromic 
material controlled electronically, or may be a mech- 
anically controlled shutter. 

When the shutter 27 is closed, the liquid crystal 
display 20 may be used in a flexible format display 
mode, to provide a reduced colour range display on 
the reverse side of the mirror 26 which may be viewed 
in a head down display mode. This flexible format dis- 
play may be used to display vehicle parameters and 
symbols, navigational information or other similar 
data. 

In the embodiment illustrated above, only the 
central part of the mirror 26 need be used for head up 
display purposes. The top and bottom regions 32 and 
34 may for example be arranged to transmit light over 
the full visible spectrum and the corresponding re- 
gions 35, 36 of the liquid crystal display 20 may give 
a permanent display of vehicle parameters or sym- 
bols which will be displayed in the full colour range, 
on the reverse side of the mirror 26, whether the head 
up display is functional or not. Such information may 
be in the form of an array of warning lights corre- 
sponding to various parameters of the vehicle. 

The liquid crystal display 20 may furthermore be 
used to superimpose warning messages on the wind- 



screen when in the head up display mode. Such mes- 
sages should not however unduly distract the drivers 
attention from the road. This mode of operation of the 
system may be used, for example, to give warning of 

s failure of vital systems of the vehicle, collision avoid- 
ance information or indications for turning the vehicle 
generated by navigational systems. 

Various modifications may be made without de- 
parting from the invention. For example, while in the 

w above embodiment the video image is produced by a 
liquid crystal display, other display devices which will 
create an image which may be projected for example, 
cathode ray tubes, ferromagnetic displays or plasma 
displays, may be used. Furthermore, in place of a nar- 

15 row waveband mirror, an electronically controlled 
electrochromic mirror or mechanically moved mirror 
may be used. 

20 Claims 

1. A head up display system (10) for a motor vehicle 
comprising sensor means (11), means (20) for 
forming a video image from the signals received 

25 from the sensor means (11) and means (22, 24, 

25, 26) for projecting the video image onto the 
windscreen (12) of the vehicle, characterised in 
that said means (22, 24, 25, 26) for projecting the 
video image includes a mirror (26) for deflecting 

30 the optical path of the projected image, said mir- 

ror (26) being located directly in front of a driver 
of the vehicle at a level outside the normal field 
of view of the driver through the windscreen (12); 
the mirror (26) being adapted, in a head up dis- 

35 play mode, to permit projection of the image onto 

the windscreen (12); and, in a non-head up dis- 
play mode, to permit viewing of the image at a lev- 
el outside the normal field of view of the driver 
' through the windscreen (12). 

40 

2. A head up display system (1 0) according to Claim 
1 characterised in that the image projected onto 
the windscreen (1 2) is a view of the scene ahead 
of the vehicle, the image being projected onto the 

45 windscreen (12) so that the image overlays the 

actual scene as viewed by the driver of the vehi- 
cle. 

3. A head up display system (1 0) according to Claim 
so 1 or 2 characterised in that the mirror (26) reflects 

the projected image onto the windscreen (12) in 
the head up display mode and permits passage 
of the projected image so that it may be viewed 
directly in the non-head up display mode. 

55 

4. A head up display system (10) according to any 
one of Claims 1 to 3 characterised in that the mir- 
ror (26) is located at a level below the level of the 
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windscreen (12). 

5. A head up display system (10) according to any 
one of Claims 1 to 4 characterised in that the mir- 
ror (26) is a narrow band reflector. 5 

6. A head up display system (10) according to Claim 

5 characterised in that the means (22. 24, 25, 26) 
for projecting the video image includes a wide 
band light source (22), light of wavelengths cor- 10 
responding to the narrow band of the reflector be- 
ing reflected onto the windscreen (12) while light 

of wavelengths outside that of the narrow band 
reflector being transmitted through the mirror 
(26). 15 

7. Ahead up display system (10) according to Claim 

6 characterised in that shutter means (27) is pro- 
vided, to be located between the mirror (12) and 
windscreen to intercept the projected image, 20 
when the head up display (10) is switched off. 

8. A head up display system (1 0) according to Claim 

7 characterised in that the shutter (27) is provided 

by an electronically controlled electrochromic 25 
layer or solution. 

9. A head up display system (10) according to Claim 
7 characterised in that a mechanical shutter (27) 

is moved into the path of the projected image 30 
when the head up display system is switched off. 

1 0. A head up display system (1 0) according to Claim 
5 characterised in that, in the head up display sys- 
tem mode, the projected image is produced by a 35 
narrow band light source (22) corresponding to 

the narrow band reflector. 



used to produce a flexible format display, to be 
viewed at a level outside the normal field of view 
of the driver through the windscreen (12). when 
the head up display system is switched off. 

15. A head up display system (10) according to any 
one of the preceding claims characterised in that 
the device (20) for forming a video image is a liq- 
uid crystal display, cathode ray tube, ferromag- 
netic display or plasma display. 

16. A head up display system (10) according to any 
one of the preceding claims characterised in that 
the mirror (26) is arranged to permit passage of 
a portion of the projected image whether the 
head up display system is functional or not, the 
means (20) for forming the video image being 
used to produce a permanent flexible format dis- 
play corresponding to said portion of the project- 
ed image. 

1 7. A head up display system (1 0) according to Claim 
14 or 16 characterised in that the flexible format 
display (20) provides a display of vehicle parame- 
ters and symbols, navigational information and/or 
views to the rear or sides of the vehicle for man- 
oeuvring purposes. 

18. A head up display system (10) according to any 
one of the preceding claims characterised in that 
the means (20) for forming a video image is ar- 
ranged to superimpose warning messages on the 
windscreen (12). when the system is in the head 
up display mode. 



11. A head up display system (10) according to any 

one of Claims 1 to 4 characterised in that the mir- 40 
ror (26) is electronically switchable between a re- 
flective mode and a transmissive mode. 

12. Ahead up display system (10) according to Claim 

1 1 characterised in that the mirror (26) comprises 45 
an electrochromic coating or solution. 



13. A head up display system (10) according to any 
one of Claims 1 to 4 characterised in that the mir- 
ror (26) is movable mechanically between a pos- so 
ition in which it is disposed in the path of the pro- 
jected image and reflects the image onto the 
windscreen (1 2), and a position in which it is clear 

of the path of the projected image. 

55 

14. A head up display system (10) according to any 
one of the preceding claims characterised in that 
the means (20) for forming a video image may be 
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